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ABSTRACT : 

PROBLEM TO BE SOLVED: To control HC and SOF in a low temperature 
range of exhaust gas, and also suppress formation of sulfate in a 
high temperature range thereof, by increasing a linear velocity of 
exhaust gas on an exhaust gas outlet side higher than a linear 
velocity of exhaust gas on an exhaust gas inlet side. 

SOLUTION: An exhaust emission control catalyst is formed into a 
circular cone shape and many honeycomb passages 1 are arranged in the 
catalyst, so that a linear velocity of exhaust gas on the exhaust gas 
outlet side of the exhaust emission control catalyst is increased 
higher than a linear velocity of exhaust gas on the exhaust gas inlet 
side thereof. Hereby, the linear velocity of exhaust gas on the 
exhaust gas inlet side is decreased, contact time between exhaust gas 
and the catalyst is secured, and HC and SOF can be controlled from 
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the low temperature range of exhaust gas to the high temperature 
range thereof. As the kind of the catalyst, a honeycomb catalyst in 
which a carrying layer such as aluminum is formed in a honeycomb 
carrying case material formed of heat-proof ceramics such as 
cordierite or metallic foil, and so on, and catalytic noble metals 
such as rhodium and palladium is carried in the carrying layer, or a 
pellet catalyst in which the catalytic noble metals are carried in 
pellet such as amunina, can be exemplified. 
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(54) EXHAUST EMISSION CONTROL CATALYST FOR DIESEL ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To control HC and SOF in a low 
temperature range of exhaust gas, and also suppress formation of 
sulfate in a high temperature range thereof, by increasing a linear 
velocity of exhaust gas on an exhaust gas outlet side higher than a 
linear velocity of exhaust gas on an exhaust gas inlet side. 
SOLUTION: An exhaust emission control catalyst is formed into a 
circular cone shape and many honeycomb passages 1 are 
arranged in the catalyst, so that a linear velocity of exhaust gas on 
the exhaust gas outlet side of the exhaust emission control catalyst 
is increased higher than a linear velocity of exhaust gas on the 
exhaust gas inlet side thereof. Hereby, the linear velocity of exhaust 
gas on the exhaust gas inlet side is decreased, contact time 
between exhaust gas and the catalyst is secured, and HC and SOF 
can be controlled from the low temperature range of exhaust gas to 

the high temperature range thereof. As the kind of the catalyst, a honeycomb catalyst in which a carrying 
layer such as aluminum is formed in a honeycomb carrying case material formed of heat-proof ceramics 
such as cordierite or metallic foil, and so on, and catalytic noble metals such as rhodium and palladium is 
carried in the carrying layer, or a pellet catalyst in which the catalytic noble metals are carried in pellet 
such as amunina, can be exemplified. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the catalyst for emission gas purification for DE which reduces the 
discharge of a diesel particulate while carrying out oxidization purification of HC (hydrocarbon) and SOF (Soluble 
Organic Fraction) which are contained in the exhaust gas of a diesel power plant (it is called Following DE). 
[0002] 

[Description of the Prior Art] About the gasoline engine, the harmful matter in exhaust gas is decreasing in number 
certainly by advance of the technique in which severe regulation and severe it of exhaust gas can be coped with. 
However, about DE, technical development is also behind also in regulation from the unique situation that an 
injurious ingredient is discharged mainly as a particulate, compared with the gasoline engine, and development of 
the emission-gas-purification catalyst which can be purified certainly is desired from it. 
[0003] As a DE exhaust gas purge currently developed by current, it roughly divides and the approach (have no 
catalyst with a catalyst) using a trap and the open-type SOF decomposition catalyst are known. Among these, the 
approach using a trap catches a diesel particulate, regulates the discharge, and is effective in exhaust gas especially 
with the high ratio of a dry suit. However, by the approach using a trap, the regeneration equipment for incinerating 
the caught diesel particulate was needed, and it has left many technical problems practically — the lock out or system 
by the crack of the catalyst structure at the time of playback and the ash becomes complicated. 
[0004] On the other hand, as shown in JP,3-38255,A, the catalyst which supported catalyst metals, such as a 
platinum metal, is used for support layers, such as an activated alumina, as well as a gasoline engine, and with CO 
and HC, an open-type SOF decomposition catalyst carries out oxidative degradation of the SOF, and is purifying it. 
Although there is a fault that this open-type SOF decomposition catalyst has the low elimination factor of a dry suit, 
since the amount of a dry suit has the big merit that regeneration equipment is unnecessary, possible [ decreasing by 
amelioration of DE or the fuel itself], improvement in one step of future technique is expected. 
[0005] however, an open-type SOF decomposition catalyst - setting - a pyrosphere - S02 in exhaust gas up to ~ it 
oxidizes - having - S03 S04 It generates and there is a problem that become sulfate and a particulate amount 
increases conversely. This is S02. Although not measured as a particulate, sulfate is because it is measured as a 
particulate. Especially in DE, oxygen gas exists mostly in exhaust gas, and it is S02. It is easy to produce oxidation 
reaction. 

[0006] So, the exhaust gas purge which controls the emission close area of a catalyst based on exhaust gas 
temperature is indicated by JP,5-302510,A. According to this exhaust gas purge, when exhaust gas temperature 
exceeds predetermined temperature, it controls so that the emission close area of a catalyst becomes small. Since the 
rate of flow of the exhaust gas which passes a catalyst by this increases, the contact time of exhaust gas and a 
catalyst becomes short, and it is S02. Oxidation is controlled. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, oxidation reaction of HC or SOF is S02 although 
comparatively generated from a low-temperature region to a pyrosphere. It is not generated but oxidation reaction is 
produced only in a pyrosphere in a low-temperature region. Moreover, the oxidation reaction rate of the oxidized 
component in exhaust gas changes with classes of oxidized component, and is S02. The oxidation reaction rate of 
HC and SOF is larger than an oxidation reaction rate. 

[0008] Therefore, in the pyrosphere of exhaust gas, when the concentration of HC and SOF is high, HC and SOF 
oxidize preferentially, and it is S02. Since it is hard to produce oxidation reaction, generation of sulfate is 
controlled. However, it is S02 when the concentration of HC and SOF becomes low. Oxidation will arise and 
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sulfate will generate. Therefore, since the concentration of HC and SOF is high in an entering [ a catalyst ]-exhaust 
gas side in the pyrosphere of exhaust gas, it is S02. Although it is hard to produce oxidation, since the concentration 
of HC and SOF is low in the exhaust gas appearance side, it is S02. Oxidation arises and there is a problem that 
sulfate generates. 

[0009] Therefore, though the rate of flow of exhaust gas is increased using the approach indicated by JP,5- 
3025 10,A, in the pyrosphere of exhaust gas, it sets to the exhaust gas appearance side of a catalyst, and it is S02. It 
is difficult for oxidation to arise and to control generation of sulfate greatly. Moreover, back S02 to which HC and 
SOF oxidized when shortening the overall length of a catalyst Exhaust gas can be discharged before oxidation 
arises. However, when the overall length of a catalyst is shortened and exhaust gas temperature is a low-temperature . 
region, before oxidation of HC and SOF fully arises, exhaust gas will be discharged, and the purification engine 
performance of HC and SOF comes to run short of. 

[0010] This invention is made in view of such a situation, HC and SOF can fully be purified in the low-temperature 
region of exhaust gas, and it aims at offering the catalyst for emission gas purification which can control generation 
of sulfate greatly in a pyrosphere. 
[0011] 

[Means for Solving the Problem] The description of the catalyst for emission gas purification according to claim 1 
for DE which solves the above-mentioned technical problem is to have made linear velocity of the exhaust gas by 
the side of exhaust gas appearance larger than the linear velocity of the exhaust gas by the side of entering exhaust 
gas. Moreover, the description of the catalyst for emission gas purification according to claim 2 for DE is in the 
catalyst for emission gas purification according to claim 1 to have made small the cross section by the side of 
exhaust gas appearance to the entering-exhaust gas side, and have made into 20 - 50% cross-section percentage 
reduction expressed with {100x (entering side cross-section-appearance side cross section) / entering side cross 
section} . 
[0012] 

[Embodiment of the Invention] With the catalyst for emission gas purification of this invention, linear velocity of 
the exhaust gas by the side of exhaust gas appearance is made larger than the linear velocity of the exhaust gas by 
the side of entering exhaust gas. Therefore, since the linear velocity of exhaust gas is small in an entering-exhaust 
gas side, the contact time of exhaust gas and a catalyst can be secured and HC and SOF are purified from the low- 
temperature region of exhaust gas to a pyrosphere. 

[0013] On the other hand, in an exhaust gas appearance side, since the linear velocity of exhaust gas is large, the 
contact time of exhaust gas and a catalyst becomes short. Therefore, S02 in the pyrosphere of exhaust gas It is hard 
coming to generate oxidation reaction, and generation of sulfate is controlled greatly. In addition, linear velocity 
means the rate of flow of the exhaust gas which passes the unit area of a catalyst cross section. In order to make 
linear velocity of the exhaust gas by the side of exhaust gas appearance larger than the linear velocity of the exhaust 
gas by the side of entering exhaust gas, making small the cross section by the side of exhaust gas appearance to an 
entering-exhaust gas side as one means is mentioned. If it does in this way, since the cross section of a catalyst is 
large, in an entering-exhaust gas side, the linear velocity of exhaust gas is small. 
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MEANS 



[Means for Solving the Problem] The description of the catalyst for emission gas purification according to claim 1 
for DE which solves the above-mentioned technical problem is to have made linear velocity of the exhaust gas by 
the side of exhaust gas appearance larger than the linear velocity of the exhaust gas by the side of entering exhaust 
gas. Moreover, the description of the catalyst for emission gas purification according to claim 2 for DE is in the 
catalyst for emission gas purification according to claim 1 to have made small the cross section by the side of 
exhaust gas appearance to the entering-exhaust gas side, and have made into 20 - 50% cross-section percentage 
reduction expressed with {100x (entering side cross-section-appearance side cross section) / entering side cross 
section} . 
[0012] 

[Embodiment of the Invention] With the catalyst for emission gas purification of this invention, linear velocity of 
the exhaust gas by the side of exhaust gas appearance is made larger than the linear velocity of the exhaust gas by 
the side of entering exhaust gas. Therefore, since the linear velocity of exhaust gas is small in an entering-exhaust 
gas side, the contact time of exhaust gas and a catalyst can be secured and HC and SOF are purified from the low- 
temperature region of exhaust gas to a pyrosphere. 

[0013] On the other hand, in an exhaust gas appearance side, since the linear velocity of exhaust gas is large, the 
contact time of exhaust gas and a catalyst becomes short. Therefore, S02 in the pyrosphere of exhaust gas It is hard 
coming to generate oxidation reaction, and generation of sulfate is controlled greatly. In addition, linear velocity 
means the rate of flow of the exhaust gas which passes the unit area of a catalyst cross section. In order to make 
linear velocity of the exhaust gas by the side of exhaust gas appearance larger than the linear velocity of the exhaust 
gas by the side of entering exhaust gas, making small the cross section by the side of exhaust gas appearance to an 
entering-exhaust gas side as one means is mentioned. If it does in this way, since the cross section of a catalyst is 
large, in an entering-exhaust gas side, the linear velocity of exhaust gas is small. However, in an exhaust gas 
appearance side, since the exhaust gas of the same volume as an entering-exhaust gas side flows into the place 
where the cross section is small, and the exhaust gas of the volume enters and it is discharged at the same rate as a 
gas side, the linear velocity of exhaust gas increases. 

[0014] Thus, in order to change the cross section by the entering-exhaust gas and exhaust gas appearance side, a 
catalyst is entered, it is good also as a taper configuration to which the cross section becomes small gradually 
continuously from a gas side, and the cross section can become small at the shape of a phase. Moreover, it is good 
also as such a configuration with one catalyst, and two or more catalysts from which a path differs can be connected, 
and it can also consider as such a configuration. 

[0015] Moreover, as a means which enlarges linear velocity of the exhaust gas by the side of exhaust gas 
appearance, other force, such as a centrifugal force, can be used and linear velocity by the side of exhaust gas 
appearance can also be mechanically made larger [ than the linear velocity of the exhaust gas by the side of entering 
exhaust gas ] than an entering side. However, since equipment will become large-scale and fault arises in respect of 
a tooth space and cost, especially a means to change the cross section of a catalyst as mentioned above is desirable. 
[0016] When adopting the means which makes small the cross section by the side of exhaust gas appearance to an 
entering-exhaust gas side, it is desirable to make into 20 - 50% cross-section percentage reduction expressed with 
{100x (entering side cross-section-appearance side cross section) / entering side cross section}. The rate of increase 
of linear velocity becomes 25% or less, if cross-section percentage reduction is lower than 20%, the effectiveness 
which carried out the configuration in this way will be small, and it will set to the pyrosphere of exhaust gas, and it 
is S02. It becomes difficult for oxidation to arise and to control generation of sulfate. Moreover, if cross-section 
percentage reduction becomes higher than 50%, it will become difficult to oxidize HC and SOF which remained 
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without being an entering-exhaust gas side and oxidizing by the exhaust gas appearance side, and the rate of 
purification of HC and SOF will fall. 

[0017] Support layers, such as an alumina, are formed in the honeycomb support base material formed from the 
heat-resistant ceramics or metallic foils, such as cordierite, etc. as a class of catalyst, and the pellet catalyst which 
supported catalyst noble metals on pellets, such as a honeycomb catalyst which supported catalyst noble metals, 
such as platinum, a rhodium, and palladium, to it, or an alumina, is illustrated. 

[0018] What is necessary is for what is necessary to be just to form the configuration of a honeycomb support base 
material such in the case of a honeycomb catalyst, and just to fill up the case of such a configuration with a pellet 
catalyst in the case of a pellet catalyst, in order to change the cross section by the entering-exhaust gas and exhaust 
gas appearance side. 
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EXAMPLE 



[Example]" Hereafter, an example and the example of a comparison explain this invention concretely. 
(Example 1) The catalyst for emission gas purification of this example is shown in drawing 1 . This catalyst has the 
honeycomb path 1 of a large number prolonged in nothing and shaft orientations in a truncated-cone configuration. 
And the diameter of the end face 3 by the side of 1 17mm and exhaust gas appearance is [ the diameter of the end 
face 2 by the side of entering exhaust gas ] 82mm. 

[0020] Hereafter, the manufacture approach of this catalyst is explained and it replaces with detailed explanation of 
a configuration. By extrusion molding, the cylinder-like honeycomb object was first formed from cordierite. And 
press forming of the honeycomb object was carried out before desiccation, it considered as the truncated-cone 
configuration, desiccation baking of it was carried out, and the diameter of an end side formed the honeycomb 
support base material of the truncated-cone configuration 82mm and whose die length the diameter of 1 17mm and 
an other end side is 122mm and volume of 898 cc. 

[0021] Next, the slurry which mixed alumina sol was prepared for alpha-alumina, the honeycomb support base 
material was pulled up after being immersed, the excessive slurry was wiped and paid, it calcinated at 500 degrees C 
after 60-hour desiccation by 120 degrees C for 1 hour, and the alumina coat layer was formed. The amount of coats 
of an alumina coat layer is lOOg per 11 of honeycomb support base materials. Furthermore, after having been 
immersed into the dinitrodiammine platinum solution of predetermined concentration, pulling up the honeycomb 
support base material with an alumina coat layer and blowing off excessive waterdrop, it heat-treated at 250 degrees 
C for 1 hour, platinum was supported, and it considered as the catalyst of this example. The amount of support of 
platinum is 2g per 11. of honeycomb support base materials. 

[0022] The exhaust air system of the diesel power plant of 2.6L was equipped with this catalyst so that the end face 
of the larger one with a diameter of 1 17mm might turn into a side edge side containing exhaust gas, and evaluation 
on an engine bench was performed. After circulating 500-degree C exhaust gas for a catalyst in engine-speed 
2000rpm for 1 hour, the temperature of exhaust gas is lowered and it sets at 400 degrees C, 300 degrees C, and 200 
degrees C, and evaluation is the rate of purification and S02 of HC. The invert ratio was measured. The 
measurement in each temperature takes for 10 minutes, respectively, was reduced to the temperature, and after 
holding at the temperature further for 1 hour, it was measured. A result is shown in drawing 3 . In addition, S02 
S02 which decreased on the catalyst to entering gas with the invert ratio A rate is said and it is equivalent to the 
amount of generation of sulfate. 

[0023] (Example 2) The catalyst of this example is shown in drawing 2 . This catalyst consists of the 1st honeycomb 
catalyst 4 of the shape of a cylinder with a diameter [ of 1 17mm ], and a die length of 61mm, and the 2nd 
honeycomb catalyst 5 of the shape of a cylinder with a diameter [ of 82mm ], and a die length of 61mm, and the 1st 
honeycomb catalyst 4 and the 2nd honeycomb catalyst 5 are arranged in the case 6 made from stainless steel at the 
serial. In addition, the 1st honeycomb catalyst 4 and the 2nd honeycomb catalyst 5 were manufactured like the 
catalyst of an example 1 , respectively. 

[0024] The exhaust air system of the diesel power plant of 2.6L was equipped with this catalyst so that the 1st 

honeycomb catalyst 4 side might become an entering-exhaust gas side, and the rate of purification of HC and the 

invert ratio of S02 were measured like the example 1 . A result is shown in drawing 3 and drawing 4 . 

(Example 3) The catalyst of this example is the same as that of an example 2 except having used the 2nd honeycomb 

catalyst 5 with a diameter [ of 1 1 1mm ], and a die length of 61mm. It is the rate of purification and S02 of HC like 

[ catalyst / this ] an example 1 . An invert ratio is measured and a result is shown in drawin g 4 . 

[0025] (Example 4) The catalyst of this example is the same as that of an example 2 except having used the 2nd 

honeycomb catalyst 5 with a diameter [ of 105mm ], and a die length of 61mm. It is the rate of purification and S02 
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of HC like [ catalyst / this ] an example 1. An invert ratio is measured and a result is shown in drawin g 4 . 
(Example 5) The catalyst of this example is the same as that of an example 2 except having used the 2nd honeycomb 
catalyst 5 with a diameter [ of 74mm ], and a die length of 61mm. It is the rate of purification and S02 of HC like 
[ catalyst / this ] an example 1. An invert ratio is measured and a result is shown in drawing 4 . 
[0026] (Example 6) The catalyst of this example is the same as that of an example 2 except having used the 2nd 
honeycomb catalyst 5 with a diameter [ of 95mm ], and a die length of 61mm. It is the rate of purification and S02 
of HC like [ catalyst / this ] an example 1 . An invert ratio is measured and a result is shown in drawing 4 . 
(Example 1 of a comparison) The honeycomb catalyst was formed like the example 1 using the honeycomb support 
base material of the shape of a cylinder with a diameter [ of 1 17mm ], and a die length of 122mm. It is the rate of 
purification and S02 of HC like [ catalyst / this ] an example 1. An invert ratio is measured and a result is shown in 
drawing 3 and drawing 4 . 

[0027] (Example 2 of a comparison) The honeycomb catalyst was formed like the example 1 using the honeycomb 
support base material of the shape of a cylinder with a diameter [ of 82mm ], and a die length of 122mm. It is the 
rate of purification and S02 of HC like [ catalyst / this ] an example 1. An invert ratio is measured and a result is 
shown in drawing 3 . 

(Evaluation) It is SO [ in / from drawing 3 / in especially the catalyst of the example 1 of a comparison / a 
pyrosphere ]2. Although an invert ratio is higher than others, since the linear velocity of exhaust gas is small, this is 
S02 at an exhaust gas appearance side especially with little HC concentration to the exhaust gas appearance side 
from an entering-exhaust gas side. It is because oxidation arose. Moreover, although especially the catalyst of the 
example 2 of a comparison has a rate of HC purification lower than others in a low-temperature region, this is 
because HC which did not oxidize was discharged from the entering-exhaust gas side at the exhaust gas appearance 
side since the linear velocity of exhaust gas was large. 

[0028] On the other hand, it compares with the example 1 of a comparison, and the example 2 of a comparison, and 
the catalyst of an example 1 and an example 2 is a high rate of HC purification, and low S02. The invert ratio is 
shown. It is clear that its it is the effectiveness which made small the cross section by the side of exhaust gas 
appearance while this enlarges the cross section by the side of entering exhaust gas. Moreover, the rate of HC 
purification and S02 in 300 degrees C of drawing 4 to each catalyst An invert ratio is read and the result of having 
arranged it by the cross-section percentage reduction of each catalyst is shown in drawing 5 . 
[0029] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 5/1 7/2007 



JP,10-089056,A [DESCRIPTION OF DRAWINGS] 
* NOTICES * 



Page 1 of 1 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the catalyst for emission gas purification of one example of this invention. 
[Drawing 2] It is the sectional view of the catalyst for emission gas purification of the 2nd example of this invention. 

[Drawing 3] Entering gas temperature, the rate of HC purification, and S02 It is the graph which shows relation 
with an invert ratio. 

[Drawing 4] Entering gas temperature, the rate of HC purification, and S02 It is the graph which shows relation 
with an invert ratio. 

[Drawing 5] Cross-section percentage reduction, the rate of HC purification, and S02 It is the graph which shows 
relation with an invert ratio. 
[Description of Notations] 

1: Honeycomb path 2: Side edge side containing exhaust gas 3: Exhaust gas appearance side edge side 
4: The 1st honeycomb catalyst 5: The 2nd honeycomb catalyst 6: Case 
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CLAIMS 



[Claim(s)] 

[Claim 1] The catalyst for emission gas purification for diesel power plants characterized by making linear velocity 
of the exhaust gas by the side of exhaust gas appearance larger than the linear velocity of the exhaust gas by the side 
of entering exhaust gas. 

[Claim 2] The catalyst for emission gas purification according to claim 1 for diesel power plants characterized by 
having made small the cross section by the side of exhaust gas appearance to the entering-exhaust gas side, and 
making into 20 - 50% cross-section percentage reduction expressed with {100x (entering side cross-section- 
appearance side cross section) / entering side cross section}. 
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DRAWINGS 



[Drawing 2 ] 




[Drawing 1 ] 




[Drawing 3] 
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[Drawing 4 ] 
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mxxmomxmmx max 
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i mm i ] maxx o mmfixommsLi o 
r * — &i*yi?ymwxmmim. 

£/Jv&<U HOOx (A^MM-M/M) 

/a o Mm* > x-mii& mmm&mz 20-50 

[000 1 ] 

y (iaTDEfcv^ ) «>»^4>fc#*fi*HC (Dtft 

**) SOF (Soluble Organic Fraction) SrKfl: 
8MW"4 ttUz. T4 -Hf^/tf -f * J- h ?>#f ffl 

[0002] 

lEU^gM* «i(c*t#C& J 0 , 

[0003] Sft*-CfciH»S#lTV^ DESKWfX^ 
(jttJBBSlLkJBaSftS) i:, ^-7"ySSOF^j»« 

<7mi. r v yaicj; mmh^it^xT^tmmz 
iooo4)-u*-7ymsoF-mim&. mta 

ftffi¥ 3-3825 5#&»fciSS*U 1 <fc 0 fc, #V V 

y^yijyt mmizm&Ttu$T%z<7>immtzQ&m 

HC^U3SOFfrgHtfHS?LTM:LTUl>. £4) 
*-?yW S O F #fi?j8!$te , K7-Y X-v<m&W 
^oX&tfhh-hK Y 54 x-yco&itD E*H$ 

[ 0 0 0 5 ] fc d hit*-? yms O F #8?jJ4J$Efc:i>V > 
3 ^so 4 #£j£U Wi-bt^rotlC^f^ 

o 2 te;^*^-h£LTafl£$*i&\^\ -9-^7 



x- M;f*r 4 * a h t iXfflMZtlh tzibX'h 

h.. ®izDEiz&^xim#*wzwmifzm<4m 

U S0 2 flKflSO&Wfet**^. 
[0006] -tiTftRH^ - 30251 0^&®iZ 
it, P^fflgC*^v^M^Op^S[AMm^|iJ^ 

Sf^fc«i:c7)igM^^M<^0, so 2 <o»fb&* 
[0007] 

immmtxottmm] tzbx\ hc^>so 
F^bSBiJt«?w«ia^*^^^fc'4ti»^\ 
s o 2 <mttM$&mmKitik ttmmx-to*&. t 
h.ttz. m^<r>mmm.^<mmsBm.imm 
imftmmtzx^xm**). so 2 omMxat&x 

[0008] Lfc**-?"c#w^<oaBa«ttjv^-c, hc 

aifSOFcDiMEAWV^ttt, HCXlfSOF3&«ft 

5tWfclMt$*i, S0 2 «)M^tRKJi4tfc<vvt«>. 

tf;P7x-ho^{i«i$i]§ns. t*»LHCSlXSO 
F<7)i8Jg*^<^i:. S0 2 ^K^4t^7x- 
htf£&lX It 0 . *<0fc«>»^<0Bffl«{c*jv^T 

tt. «W^»^A0«TttHC&VSOFO«g6&«i« 

cw : soF<nm&if&< t j:-?x\^iz#>izso 2 <m 

WMi t . V)V7 x - h «t St^o § . 
[0009] L1zifi->X. ffl%¥5- 30251 0#4^ 

t tx »#xritm*ixmBin**fx miz&^ 

XS0 2 VWfctf'kl. ^7x-r-<9£j££*#<ftl 

or, HCRvsoFamsfifcaso, ^BHbwtt 

ia'sof wiwb&H^fc^ t=arv ^ a «>fc:*xr^3W»ajs 
^^fcfc^o. HCRt/soF?>mmmtz^E.-t& 

£oiz%&. 

[0010] *miiZ<?)£ o%miz&*X%ZtvK: 
i> (OX'S) 0 , ®t)X<r>m&mz& ^THCRtfSOFS: 

* < WIWC* *»^JWtffllHli!l«t 4 i 1 1 
[00 11] 

[iissr^-rs^^a] mmmmmisi 
m 1 tiea^D Effl^^^LfflM^o^stti. mux 

j£*±z<Ltzztizbz>. ttimmizMmoDE 
mm xnttmfmtom.it * mt&iiztmmxx 
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mmfmich^x. m#xA*)Mizni,mzm<?) 
Kffi«€:^<L. < ioox (Xmmmm-mm 
mm) /Mmwst) x'mnmmmm"m*2o 

[00 12] 

wmvmx%. mwmmfchmmxKQ. 
avsoFj&<jM:sit4. 

[0013] rnxxmrnzti. rnxxmrnm 

£#-?T, ##.*<0ffiitt«fc:t$*t4Sb 2 <0BSMfcRJ6# 
4. H3L££I2. ^Brffi^m^ffimSriKi-ri. 

<"T4 £ 4: *W6ix4 . £«>J: o CW> $ 

*<o#»*>ifc#*#A o^ffiifcisi tamrc#aj$*is 
[0014] znxoizmxxmtmzmtx 
mmmwmm^ < &4 r-^-m#b lx t x n 

4, — ocoMMT Z\(0£o%1&$;b LXi>X^L. 
z\bi>X'£&. 

[ o o 1 5 ] tt:. mxMmm#xM3s&i *) 
m#xmm#xwimm$±%<?z>*®b ix 

IBa***^.): 1 )** iT*4. U>LS 

[0016] wtfxxvMiznimxmmmm 
'bz<+&*mnm-rz>®4ti l z^ < i oox <ao 

mffi%'j?mz2o-~.5o%bt&zbia s mi\\ mm 
m®&m&2 o%x *)&^b$mm<7)miinmtf2 5%a 

Tb%<0. BR£Z<Q£ot l zLfcmtf'bZ<. 
<ojftffl«fc:tj^r s o 2 <mnw£.i*r)v~7 x.- v<r&. 
js*»*m-4 z b tmmb%& . ttimmm$&mtf5 
o%£<om<%z>b, mtixxmx'wutzti-fm^ 
tzHcmssoF imzmxwHtt hzb mmb 



[0017] mmmmbtxit. n-r^x^hfc 
b'nmmz*7$>v?zhzw±&mm%b'frt>M&z 

u-y HzmmmzmiK^i'v hmtfmzti 
[0018] ##*a vmbmxmxmmstim 

[0019] 

immm ar. mmvimmt x <o*mtm 

( mm niai fc*«ifi«i<?5»^jwraM«i* 

w^A-mnnLx^t. tlx, m*fxx*)« 
&WB2am&&i 1 7mm, anuria 3^1: 

&#8 2mmi£-DT^4. 

[0020] OT. d^S^^MJt^^SiBJt-r % to 
tfLommzmmzKiz. fermtomtx')* a-r 

**l*99ft*&fc LT-ffiffi^ilS^ 1 1 7mm. ffe^ffi 
0tt:fij&*8 2min. 2 2mm, ^8 9 8cc 

[002 1] <5>:lC. of - 5 ^-(CT^ 5 -f-Y)l>£WL& 

itixjv-zfmL. ^-*j>mmtzmm&\% 

±ifX$®%X7 O-Zm&W 1 2 O'CT'6 O^HSI 

'J <y 0 1 0 0 gt'S>4. $ 6t;. 

&*a§£lfc#fAo£fJL 2 5 OXJ-C 1 tifffl&MMlX& 

^mix^mm^mbitz. a^cog^sti. 

^Affl#:»fJ 1 'J >y 0 2 gX'h 4 . 

[0022] Cl^M^^Efl 1 1 7 mmc7)*£ C^ffi 

fl,x.yssy<og&8j&tz3&tU x.y=jyKy^x-(Dmm 
mttt. xyi/'y®$£%2 0 0 0 r pmCT 

«ft*g£5 o oro^^^ imiaa$-^ti, 

<?5iaKS:T»fs 4 0 0^ 3 0 0 <, CS.U f 2 0 0' , aci5V^ 
THC<^(b*4:S0 2 ^WiSfieLfc. 

ffiT$*. $ h ic-e^agT- 1 Rf u<m umzws. i 

MZtt LXfm±Xm>J? L£ S O 2 (JDflJ^VH^ ^ 
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[0023] ( mm 2 ) n 2 &mm?>mi* 

•t. Znmii. mm 1 7mm. ££6 lmm« 
WmiJVZitJKim4b* EfI8 2mm. I$61m 

AMM 4 k JR 2 Ar^AftBHE 5 k fcUr y P*SS<0 

[0024] zcom&zm i *-*j>mm4tikfflw* 

mizm i . mmm i 1 mmz lxhc mm t s 
o 2 <mm *m%. . ^m^n 3 H4 tap*- . 
(HS6M3) ^mmmmt. mm nmm, ^$ 

m2tmmz'$>h. znimiz^xhrnumi b®& 
i,zixuca)wmtso 2 vwm&w&i. 

[0025] ( 9&W4 ) *mmotiim&. i o 

5mm. j|$6 lmm^3g2A-#Afl4&5£ffl^£.r 

mm i b mmiz lxhc <nmmb so 2 <mmm 

£U 18**04 test. 

( mm 5 > ^njs^jcosMJi. as i 4 mm . e 

1 mm«s2 a- ^awhiies *fflv^c bmimmm 

2 b nmx-h * . iott«{cov is^j i t rawc 

LTHCO*M:$kS0 2 W(6fk$*«^L» 

[0026] (HM0IJ6 ) 4m*OM«U. K&9 5 
mm, SS6 1mm«)»2A^AJttK5*fflV^Ck 
JaWiSOIW 2 k HlTCfc * . Z\ c7)^{zov ">"C t HSfi 
m 1 k I5tt£ LT HCCDffltmb S 0 2 tfM$£$|Jg 
L. *&»£H4fcjic*. 

(Jt^l ) ttgl 1 7mm. 1 2 2mmtf)Ra# 
^A-^AffittStf*^. SttSWikHWtLTA- 

«t=L-CHC<0JSMfc*i:SO 2 OtefltffcSjgU ISA 
£H3&tfH4fc*T. 

[0027] (Jt«W2) Ig8 2mm. S§122m 
m^RMWA- tfAfflflsgtf SIMM 1 k Htt 



i k paic lthc ^-fc$ k s o 2 omtrnzm 

( Mi ) 0 3 «fc 0 . Jt«W 1 *>*l^ittfc?8B^*rtt 

*so 2 mmmx o*v^ £*ui#;y*A9ffla» 
Hcaa^^v^^tMi-cs o 2 ^iMb^tfcfe 

* . * fcttRW 2 «jlHIJi«ffe:fiia«fctj »t ft h 

*>o^hc mtm^titztiibxh * . 

[0028]-*, gffift 1 St/SIMM 2 OM&ti. jt 
&0J 1 &trtfc!|80iJ2 fcJfr^CiSv > H CffKfcPk fflji > s O 
2 «ft#£*L-C^4. -ft<iP#*A>9{lI<DMt£ 
A£ <-Tft k k it:. #W^tBiloBrffi«Sr/h§ < Uz 

®%:Xbhz\btfwt>frX'hh. *im4frh. &m 

<r>3 0 O'ClZ&VlHCffltmb S0 2 (Efc*£H*K 

^*#jw<^Bifffl®M^$-csat^M**H5 

[0029] 05<fc9. Vfflm&*tf20%£ OffiH 
kS0 2 IE4fc#Wft*:U SO^JOSKfcftkHCj* 

w&marti z k #*>3&»ft . iti^xmwm^m 
ft. 

[Hi ] ^BJ^-IISSMwSW^^bfflM^^^Sia 

•ejb*. 

iM2i*mm2<nmmmtfzMfflfm<m 
mMX'foh. 

[03] AOXf^fflftkHC^fli^avso, »t*k 

<mmk5r<$7vvxhh. 

[04] A0^aKkHC^t$at/SO 2 ftfttffc 

i®5]MM®m^bHcmmmsso z mtmb 

1 : 2 : JMXA 1 ?*!® 3 : 

.4 : ^1A-^A«4^ 5 : ^2/\C>Ai«! 6 : 
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[HI] 




150 250 350 450 



[03] 




150 250 350 450 



[05] 




0 20 40 60 
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